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Dengue fever has been a serious health threat in Malaysia 
and more than 50 other countries which are located in tropical 
and subtropical regions. It is a vector-borne disease and its 
main vector is the Aedes aegypti mosquito.  Understanding the 
spread of this disease will certainly help in controlling it and this 
can be done with the help of mathematical models.  In order to 
come up with a suitable model, an in depth study on the role of 
temperature and amount of rainfall in contributing to the number 
of dengue fever cases was done.  In this study, two main parts 
of modeling were done, one was the modeling of the population 
dynamics of the vector, and another was on the modeling of the 
epidemic.  In the modeling of the Aedes aegypti mosquito, a stage-
structured model was constructed based on the temperature and 
rainfall of Shah Alam.  A simulation was done and verified with 
the surveillance data collected by Majlis Bandaraya Shah Alam. 
The result obtained was tabulated and represented as a cosine 
Advancement of the imaging technology nowadays demands 
sophisticated method to represent the captured image in the form 
of curves and surfaces. However, the challenge in curve and 
surface fitting techniques is the smoothness and accurateness of 
the result and the complexity of the techniques. Therefore, the 
primary goal of this research is to develop new curve and surface 
fitting techniques using beta-spline which has G2 continuity, 
high accuracy and less number of computations. This is due to 
the properties of cubic beta-spline itself with G2 conditions, and 
31
32
function.  For the epidemic model, the vector population was 
divided into two stages, before and after first egg-laying.  This 
was done because it was found that the biting rates for these 
two groups of vectors vary and affect the modeling result.  Result 
from the modeling of Aedes aegypti mosquitoes was used as the 
recruitment rate for vectors in the construction of the vector-host 
epidemic model.  In the process of modeling, the classic SIR 
epidemic model was also explored and a method of parameter 
identification was obtained. This method was known as the 
multistage Adomian decomposition method and it was used to 
compute the transmission rate.  One of the results obtained in the 
modeling of the Aedes aegypti mosquito is the identification of the 
conditions (temperature and amount of rainfall) that contributed 
to the abundance of Aedes population.   In this study, a climate-
dependent stage-structured model of the population of Aedes 
aegypti was constructed.  It was found that the peak of infected 
cases of dengue fever was observed after about 4 weeks of 
the peak of mosquito abundance.  Secondly, the transmission 
rates estimated   from the SIR helped in studying how the basic 
reproduction number varied throughout the year 2008, instead of 
only one value for the whole year.  Lastly, the one-stage and two-
stage vector host epidemic models constructed and simulated. 
Their results were compared and the two-stage model gave a 
better representation of the actual dengue fever cases in Shah 
Alam for the year 2008.
located close to the control polygon. Additionally, beta-spline 
can be controlled in three ways using control points, shape 
parameters and weights. In beta-spline curve fitting, the control 
points are calculated using least squares method.  The data 
points are first segmented in corner detection process, then the 
curve control points are calculated based on the corner points. 
The developed curve fitting technique is applied on 2D font of 
‘ى’ (ya) and‘  ’ (epsilon). The results are then compared with the 
another technique using B-spline in terms of total processing 
time, approximation error, and the number of computation in the 
algorithm. For beta-spline surface fitting, a new technique to solve 
branching contours has been carried out. An intermediate contour 
called composite contour is generated and inserted between the 
two adjacent image slices. Beta-spline surface is then fitted to 
the extracted data points from each slice. The developed surface 
fitting algorithm is applied on 3D Computerized Tomography (CT) 
image of human face and Stanford bunny. The reconstructed 3D 
images are compared visually with the images using the other 
techniques. The results show that the reconstructed images 
using beta-spline surface give similar result obtained using the 
other techniques.
